There is a well recognized association between exposure to radiation and carcinogenesis.[@ref1] The development of second malignancies after therapeutic radiation depends on the primary malignancy, the dose to tissues at risk, and specific characteristics of the patient.[@ref2] There is a strong association between radiotherapy and second malignancies in people with Hodgkin's lymphoma[@ref3] [@ref4] and patients with other cancers treated with radiotherapy.[@ref5] [@ref6] Data linking radiotherapy for prostate cancer and subsequent malignancy have been less clear. Defining such a link has been difficult because the population is older and has a limited natural lifespan with prominent competing health risks. In addition, the relatively small number of outcomes in these analyses limits their statistical validity. Previous systematic reviews and one small meta-analysis reported inconsistent conclusions.[@ref7] [@ref8] [@ref9]

In a linked paper, Wallis and colleagues (doi:[10.1136/bmj.i851](10.1136/bmj.i851))[@ref10] refresh the existing data with an updated comprehensive systematic review and meta-analysis of 21 studies evaluating the association between prostatic irradiation and likelihood of a second malignancy. Their analysis suggests an increased risk of bladder (odds ratio 1.39), rectal (1.62), and colorectal (1.68) cancers. A subgroup analysis of patients treated with radiotherapy compared with those treated surgically confirmed this risk. This analysis deals with a limitation of previous studies that used the general public as a control group, despite the known diagnostic bias toward identification of cancer in men with prostate cancer.[@ref11]

Previous studies have adopted variable "lag times" (ranging from two months to over 10 years) to define a tumor as "radiation induced." The latency of such tumors likely varies by tissue type, individual biology, and age at exposure, among other factors.[@ref12] [@ref13] [@ref14] Importantly, in the absence of a clear biologically justified "lag time" for analysis, Wallis and colleagues confirmed that risk estimates after adjustment for "lag times" of both five or 10 years were consistent with their pooled risk estimates.[@ref10]

From the perspective of the radiation oncologist, this study "firms up" the suspicion that irradiation of the prostate increases the risk of second bladder and colorectal cancers in a time dependent manner. A pragmatist, however, might ask, what are the real world implications for individual patients? Despite an impressive relative risk, the absolute risk remains small, and the cancers discovered, although certainly requiring treatment, might not be lethal. This is particularly true of smaller bladder cancers discovered incidentally during cystoscopy for radiation related hematuria, which is a relatively common event. Indeed, there seems to be no survival difference between men with bladder cancers linked to previous prostate irradiation and bladder cancers identified in patients treated with surgery.[@ref15] Ultimately, clinicians and patients must decide together whether, for example, the roughly 1.4-1.7-fold increase in relative risk of a second malignancy after a 10 year lag period justifies alternative treatments. Young patients with few comorbidities might be more likely to factor this risk into their decision making, whereas older patients or those with competing health risks, might not and indeed should not.

Wallis and colleagues found a notable effect of "tissue volume," and brachytherapy (high radiation dose to a small volume of tissue) was not associated with a detectable increase in risk. Therefore, the current move towards smaller tighter treatment volumes might well shift the contemporary risk back towards unity. Many studies included in this analysis were performed at a time when older poorly targeted radiation techniques were used, and large volumes of normal pelvic tissue were irradiated during treatment

While the absolute risk of second malignancy seems small, there might be subgroups with higher absolute risks and others for whom risks are negligible. Prospective analyses with large multi-institutional databases and registries could identify the predisposing characteristics of patients and culpable technical factors associated with radiation associated malignancies. Combination of these analyses with paired biologic samples of tumor and normal tissue might additionally permit investigation of subtle genetic or epigenetic factors that influence the likelihood of tumors associated with radiation.

For now, we note the risk of second malignancy after prostate irradiation confirmed by Wallis and colleagues and believe that management discussions and consent forms should feature this information. This analysis further supports the move towards even more tightly targeted external radiation techniques. Perhaps most important, this study confirms our belief that second malignancy should be added to the already long list of avoidable hazards associated with treatment for those men with low risk prostate cancer who simply need no treatment at all. Concern about second malignancies should not, however, stand in the way of an effective and well studied treatment being given to men with higher grade, lethal prostate cancer for whom the potential benefit simply dwarfs the risk.
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